The purpose of this study is to re-evaluate the existing research on superior real estate investment performance and to suggest alternative explanations for previous findings.
Introduction
There has evolved a significant real estate literature which examines the performance of direct equity investment in commercial real estate, while early studies concluded that real estate outperforms other asset classes on a risk adjusted basis, problems with data and return calculations are the primary source of these findings. In particular, recent research generally agrees that measuring holding period returns using appraisals to estimate changes in market values leads to series which are smoothed and hence risk adjusted returns are biased. Several articles have attempted to provide explanations supporting the measured levels of risk or have attempted to estimate real estate returns using techniques other than appraisals to measure market values. In general, however, these studies have analyzed a single factor as opposed to considering other factors which might be relevant to explaining the superior performance of real estate as an asset class.
In this critical review of the relevant literature, earlier studies are repositioned within this perspective so that, after correcting and/or adjusting for the factors contributing to excess returns, the question of abnormal performance can be more thoroughly analyzed. In particular, several articles have attempted to explain the existence of abnormal real estate returns by utilizing the following arguments:
(1) Measures of appraisal-based returns do not consider that real estate markets exhibit limited marketability. Hoag (1980) however constructs a real estate series using an assumption of continuous trading. The results presented in the current study show that when continuous trading is simulated, real estate does not exhibit abnormal returns.
(2) Abnormal real estate returns may exist because the market proxy utilized in performance studies omits relevant assets, and therefore the tests are not valid. When a more thorough market portfolio is analyzed however, portfolios similar to those used in Miles and Rice (1978) continue to exhibit abnormal performance.
(3) A premium for non-market risk factors biases measures of standard deviation downward and hence risk-adjusted returns upward. While it is difficult to distinguish and measure non-market factors, tests performed in this study show that non-normality, or extramarket risk, of the return series used by Ibbotson and Fall (1979) and Ibbotson and Siegel (1984) contributes to the existence of abnormal returns.
(4) Indivisibility and lumpiness of real estate investments leads to a reduction in the variability of measured returns. Studies using REIT data have shown that some equity REITs outperform the S&P500 while other REITs have not. Divisible and liquid, any abnormal returns associated with these shares are found to be due in part to inflation and to the omission of real estate from the market proxy rather than to positive skewness.
(5) After adjusting the single factor model for inflation, some appraisal-based returns still tend to exhibit abnormal performance while the transactions based returns perform equivalently to the market.
An underlying finding of this paper is that, after corrections are made for all of these factors, the remaining skewness generally leads to abnormal performance of real estate over several different measures of market return. This finding is limited somewhat when transactions based returns are utilized.
The remainder of the paper proceeds as follows. Section 2 describes the data sources used in this critique while the methodology employed is discussed in Section 3. Section 4 undertakes to reinterpret the superior real estate performance reported in other studies with respect to factors which might account for superior returns. Section 5 concludes the study with some conclusions and implications for future research.
Data
The analysis undertaken draws on data from the studies critiqued whenever possible.
Where data are not available, several other data sources are employed. All of these latter data series consist of quarterly holding period returns computed for the period from January 1982 to Commercial, Non-farm Real Estate. Commercial, non-farm real estate returns are obtained from two sources. The first source consists of quarterly return indices for industrial showroom, industrial warehouse, office, and retail properties compiled by the Frank Russell Company (FRC). The total FRC index is also used in the current study.
The FRC indexes are value weighted appraisal-based indexes for unlevered properties.
The second source of commercial real estate returns is from the dissertation of Rebel Cole (RC) (1988) . The study reports appraisal-based and hedonic generated quarterly returns for R&D industrial, industrial warehouse, office and retail properties. The same methodology employed in constructing the FRC indexes is used in developing the appraisal-based return series. On the other hand, transaction-based returns are generated using a hedonic model which is similar in spirit to Hoag (1980) . Determinants of real estate value which are incorporated in the hedonic models for various property types are national location, metropolitan location, lease structure, physical structure, and financial performance. Two market proxies are also used in the current study to investigate investment performance. The first market proxy is the S&P500. Quarterly data on this index are from issues of Standard and Poor's Analyst Handbook, Monthly Supplement. The second market proxy is a value weighted US market index (USMI) constructed from six asset categories. The six asset groups are stocks, bonds, cash equivalents, commercial real estate, farmland, and single family homes. The average weights used for each asset class in computing the USMI are depicted in imputed ACLI returns (USMI2), appraisal based returns from the Cole (1988) study (USMI3), and hedonic generated returns from the Cole (1988) study (USMI4). 3 The sum of the asset submarkets does not represent the 'true' US market portfolio since assets such as human capital and consumer durables are omitted. 4 A possibility also exists that some assets are overstated. 5 In addition to this, some smoothing might exist in the USMI index from the return series for farm real estate since this series is based on lenders' estimates of farm prices rather than actual sales. Although the extent of this bias is unknown, Fig. 1 suggests that only a slight bias might exist since farmland represents approximately 8% of the USMI proxy and ranges from 4.8% to 11.6% in any given period. 6 Despite these shortcomings, the asset classes included do comprise the most liquid and identifiable components of investable capital wealth. The study consequently assumes that the asset categories chosen are a reasonable representation of the investment market-place. Table 1 provides summary statistics for the first three moments of the return distribution associated with the market proxies. A distinctive feature of this exhibit is that the returns on each of the market proxies except for the USMI2 are more or less normally distributed although some negative skewness is associated with the USMI proxies.
As expected, a fairly high correlation exists between the various market proxies although the correlation is lower between the S&P500 and the various versions of the USMI relative to the correlation between the various versions of the USMI.
Methodology
The performance measure of Jensen (1968) is used to test for abnormal investment performance. 7 This measure is based on the capital asset pricing model (CAPM) and has the following form where represents the performance index. A positive (negative) alpha implies that portfolio j exhibits a return which exceeds (is lower than) its expected risk premium. In addition to this, the Brueggeman, Chen and Thibodeau (BCT) (1984) modification of the performance measure of Jensen is used. This modified performance measure uses the excess return on the market portfolio and the excess inflation rate as the first and second factors respectively. The formal model is where is the excess return on the th fund in period , is the excess return on the market portfolio in period , is the excess inflation rate in period , and is the modified Jensen index.
The Shapiro-Wilk (1965) W-statistic is also used to investigate whether Jensen's alpha is linked to the non-normality of the return distribution. The maximum value of is 1 with values near 1 indicative of normality. Percentage points associated with the critical W region are reported in this study as Prob . Shapiro and Wilk use a Prob of 50% or greater to evidence normality. Excess skewness ( ) is also calculated in addition to the W-statistic to analyse the relationship of Jensen's alpha to skewness. Hoag (1980) has shown that real estate exhibits a similar risk and return to common stocks when a continuous market is simulated for real estate. This implies that a premium exists for limited marketability, from the smoothing of returns inherent in the appraisal process, or both. However, several alternative explanations are also consistent with why no superior performance exists for real estate. First, the modified hedonic framework which Hoag uses results in a normally distributed return for real estate. Normality is one of the reasons why the results of Hoag differ from Brueggeman, Chen and Thibodeau (1984) , Ibbotson and Siegel (1984) , and other real estate studies. Although Hoag does not report his real estate returns, an approximation of these returns is possible. 8 Figure 2 reports the approximated returns together with the Shapiro-Wilk test for normality. This exhibit reveals that the return distribution which Hoag uses is not statistically different from the normal distribution although some negative skewness is present. To further show that the return distribution rather than limited marketability or an understatement of the variance induces excess returns, Jensen alphas are computed for both commercial real estate returns based on appraisals and on transaction prices for a period subsequent to the Hoag study. The resulting Jensen alphas are shown in Table 2 .
Fundamental factors which might induce abnormal returns

Limited marketability
The salient feature of this table is that no positive abnormal returns arise when a continuous real estate market exists and returns are measured using actual sale prices regardless of which version of the USMI is used. One reason for this is that the return distribution associated with each hedonic index is negatively skewed. Negative skewness obtains in part because the 1982-86 period over which returns are measured is characterized by disinflation. In contrast to this, positive excess returns are present and significant at the 10% level for R&D industrial, industrial warehouse, and retail properties when returns are based on appraisals from either the Cole study or the FRC property portfolio. This result is invariant to which version of the USMI is employed. This suggests that even though Cole et al. (1986) find that on average no statistical difference exists between appraised values and the sale prices, differences do exist when alternative return series are constructed. In particular, the distribution associated with appraisal-based returns exhibits positive skewness while negative skewness corresponds to the hedonic generated return distribution. This differential in the distributions leads in turn to different implications of real estate investment performance. However, the statistical significance of these positive excess returns ( ) is related in part to the degree of positive excess skewness associated with these returns and the probability that the return distribution is normally distributed. Note that when positive skewness exists but the return distribution approaches normality (Prob ) as in the case of RC Office (Appraised), FRC Office, and FRC Warehouse, the Jensen alpha is not significant at the 5% level. Figure 3 shows that there is a tendency for excess returns to increase given an increase in positive excess skewness.
A different level of aggregation used for the real estate returns of Hoag relative to stock returns also biases the results in favor of similar risk adjusted returns for real estate and stock.
The investment performance of a specific type of real estate (industrial properties) is compared with a well-diversified stock portfolio (S&P500). A more appropriate comparison is to compare a diversified real estate portfolio against the S&P500. When a diversified real estate fund based on hedonic indices is compared with the S&P500, the results might support the existing empirical evidence. Table 3 shows that when industrial, retail, and office returns generated from hedonic indices are compared with the S&P500 index, the return per unit of total risk (1/CVj is similar between the S&P500 and R&D industrial real estate. This result is consistent with Hoag (1980) . Stocks also exhibit a higher return per unit of total risk relative to either retail or office properties as well as when the four property types are combined.
However, one can observe that the total risk associated with the real estate portfolio differs from the risk associated with each property type. This situation obtains since Table 4 shows that not all the returns for the four property types are highly correlated with each other.
However, different perspectives on the magnitude of the correlation coefficients obtain depending on which set of commercial real estate returns are used in computing these correlation coefficients. When FRC returns are used to compute correlation coefficients, it appears that the four property types are moderately correlated and as such the reduction in portfolio risk from diversifying among property types is nominal at best. On the other hand, a greater reduction in portfolio risk appears to exist when either commercial real estate return series from the Cole (1988) study is used. Table 4 shows that high correlations occur between office and retail and also between the two industrial categories with respect to the hedonic indices. In contrast to this, a high correlation obtains only between retail and R&D industrial when appraisal based returns from the Cole study are used.
Omitted real estate markets
Both Mayers (1972) and Roll (1977) demonstrate that all assets should fall on the security market line when the market proxy is correctly specified and mean-variance efficient.
Correct specification of the market portfolio implies that asset markets other than stocks and bonds such as real estate are explicitly recognized. However, Stambaugh (1982) empirically demonstrates that omitted asset markets inclusive of real estate do not pose a problem in estimating common stock returns. Unfortunately, Stambaugh does not investigate whether the omitted real estate asset market is important with respect to real estate returns. Miles and Rice (1978) also fail to address whether the addition of real estate to a market proxy eliminates any excess return on real estate although higher betas are shown for farm returns when a more complete market index is used relative to the S&P500. Not only does the study fail to investigate whether the 11 types of farm real estate examined outperform the S&P500 but the study also does not examine whether superior performance persists even after accounting for systematic real estate market risk. This is because Miles and Rice assume that the CAPM holds and therefore they restrict Jensen's alpha to equal zero in computing betas for farmland. The point is that if real estate continues to exhibit abnormal returns given a more complete market proxy, then the omitted asset phenomenon might not necessarily account for any superior performance. To address the two issues raised, the return data in Miles and Rice (1978, pp. 17 ) is used. In addition to this, returns on the US market wealth (USMW) portfolio and the world market wealth (WMW) portfolio inclusive of metals is obtained from Ibbotson and Siegel (1983, pp. 13 Table 5 . A series of paired T tests is also undertaken to compare whether the magnitude of Jensen alphas are similar on average across market proxies. Table 6 depicts the results of the paired T tests.
The noticeable feature of Table 5 is that all 11 types of farm real estate possess positive excess returns across the four market proxies. Another observation is that positive excess skewness ( ) is associated with each farm return with the probability that a return comes from a normal distribution (Prob ) less than 1% in general. A weak tendency also exists that Jensen alpha is larger the higher the amount of positive skewness. Positive skewness might arise for farmland since these returns are based on estimates of farmers, lenders, and real estate brokers rather than market transactions. These estimates could also account for the weak relationship of positive skewness to the level of Jensen alpha. Ibbotson and Siegel (1984) find evidence that abnormal real estate returns occur even after various types of real estate are included in the market portfolio. This evidence consists of positive Jensen alphas for real estate. Ibbotson and Siegel therefore suggest that non-market risks are priced. The hypothesized market imperfections priced include high transaction and information costs, taxes, and limited marketability. No attempt is made however to ascertain which non-market risk factor has a premium associated with it. An alternative explanation for the finding of Ibbotson and Siegel is that extra-market risk rather than non-market attributes is priced. The extra-market risk that might be priced is positive skewness. This link of skewness to Jensen alpha is readily verifiable using the data in Ibbotson and Fall (1979) and Siegel (1983, 1984) . Table 7 depicts the results of this verification process.
Non-market risk
The distinguishing feature of Table 7 is that alpha decreases given a decrease in the degree to which property returns exhibit positive excess skewness. Notice that as the probability of normality (Prob < W) increases from single family homes and farmland to commercial real estate, the level of alpha falls. Commercial real estate not only has the lowest alpha of the three property types but also the T value associated with the Jensen alpha decreases. This finding is invariant to whether excess returns are adjusted or unadjusted for inflation. In fact, Table 7 reveals that the unadjusted Jensen alphas are almost identical to the Jensen alphas adjusted for inflation using the Brueggeman, Chen and Thibodeau (1984) CAPMUI model. Therefore, while non-market forces may contribute to abnormal real estate performance results, non-normality also appears to be a significant contributing factor. The link of positive skewness to Jensen alpha in Table 7 , however, is only suggestive in nature and does not convey the extent to which skewness is important in determining the required rate of return. Moreover, the present study uses a measure of total skewness rather than looking at systematic skewness or co-skewness. Arditti (1975) argues that the only way to ascertain if skewness is incorporated in the market pricing of assets is through the use of an equilibrium model. Without an equilibrium model, the relationship shown in Table 7 might not necessarily exist. 9
Indivisibility or asset lumpiness
Another reason suggested for the existence of abnormal returns is asset lumpiness or indivisibility. However, Draper and Findlay (1982) To gain an additional insight into the investment performance of EREITs, Jensen alphas are calculated for 15 EREITs over the 1982 to 1986 period with the S&P500 used as the market proxy. Table 8 shows the relationship of skewness and non-normality to Jensen alphas for EREITs. Observe that superior investment performance for equity REITs in contrast to direct investment in commercial real estate (see Table 2 In contrast to the mixed findings with respect to the omitted asset hypothesis, the magnitude and statistical significance of the excess returns are affected by whether inflation is included as a factor in computing Jensen's alpha. Table 9 reveals that the excess returns associated with both the REIT of California and the Washington REIT are not statistically significant from zero at the 5% level after the Jensen alpha is modified to account for inflation.
This result holds regardless of which market proxy is used. However, Western Investment, Federal Realty, and IRT continue to exhibit superior returns even after inflation is accounted for. Brueggeman, Chen and Thibodeau (1984) find that commercial real estate exhibits abnormal returns even after inflation risk is taken into account. Positive two-factor Jensen alphas for two commingled real estate funds evidence this superior performance. A key issue which the study raises is not whether inflation is priced but rather if abnormal real estate returns will continue to persist even after inflation is recognized. Real estate studies such as Fama and Schwert (1977) , Miles and McCue (1984) , Fogler, Granito and Smith (1985) , and Hartzell, Hekman and Miles (1987) have dealt with the former issue but only Brueggeman, Chen and Thibodeau attempt to address the latter concern.
Inflation risk
The data which Brueggeman, et al. use suggest that skewness is associated with the CREF returns. To show that this conjecture is a possibility, Jensen alphas modified for inflation are computed using the same methodology as that employed in the Brueggeman, et al. study and are shown in Table 10 . The gross return data for three well diversified insurance CREFs from the first quarter of 1979 to the third quarter of 1986 is used in lieu of the CREFs used in the BCT study. In addition to this, the four major FRC property types are also used. The most distinctive feature of this table is that all three CREFs as well as the FRC property types outperform not only the S&P500 and GNP but also the USMI with the FRC real estate component even after inflation is accounted for. The only exception to this is the FRC retail category which has the lowest amount of excess skewness associated with it. Moreover, the level of superior investment performance for the three CREFs as well as the four FRC categories appear to be linked in a positive manner to skewness. In general, the modified Jensen alpha decreases as skewness decreases with the investment performance of CREF3 being the only exception to this phenomenon.
Summary and Conclusions
Roll (1977) with actual sales prices then a performance measure based on the Kraus-Litzenberger (1976) CAPM which incorporates skewness preference might provide more meaningful results. Also, third order stochastic dominance might provide a useful property selection criteria to investors if positive skewness exists. An additional implication if the third moment of the return distribution is important is that some modification to the mean-variance allocation of wealth to stocks, bonds, bills, and real estate is necessary. Another finding of the study is that the addition of real estate to a market proxy does not necessarily affect investment performance results. However, the bias which arises from this omitted asset might not be a major concern
given the finding of Miles and Rice (1978, pp. 13, 6. If the market proxy is smoothed and the real estate return series is not smoothed then the real estate alpha is understated while the associated standard error of the alpha estimate is overstated. This in turn biases the results towards a false acceptance of the CAPM on real estate. 7. One can argue that performance tests should utilize either a multi-factor model or the arbitrage pricing model given the problems associated with the single factor performance measure of Jensen. A major problem with the Jensen measure is that the model assumes that any measured abnormal performance can only exist if the market proxy is inefficient.
However, show that the Jensen measure will correctly detect abnormal performance if managers do not possess any market timing ability but do have the ability to select securities. Moreover, Lehmann and Modest (1987, pp.263 ) state that 'there are considerable differences between the performance measures yielded by the standard CAPM benchmarks and those produced with APT benchmarks, which suggests the importance of knowing the appropriate model for risk and expected return in this context'. Not knowing the appropriate model, we believe that the CAPM represents an appropriate starting point for our critical literature review, and we regard performance tests based on the APT or multi-factor model as extensions of this paper. 8. One can approximate returns from a Xerox enlargement of Figure II in Hoag (1980, pp. 578 ).
9. We evaluate the impact of skewness on returns in the context of the Kraus and Litzenberger (1976) version of the CAPM in a companion paper by Liu, Hartzell and Grissom (1990) . The Kraus-Litzenberger model assumes that investors prefer positive skewness in their portfolios and that all investors hold the market portfolio. Given these assumptions, the model predicts that investors will underprice assets with positive systematic skewness if the market is negatively skewed. Conversely, investors will bid up the price of assets with positive systematic skewness in the presence of a positively skewed market. The theory also holds if the market portfolio is symmetric in the return distribution and individual assets exhibit co-skewness with the market.
10. For example, Mengden and Hartzell (1986) find preliminary evidence that equity REITs are hybrid securities.
SUPERIOR REAL ESTATE INVESTMENT PERFORMANCE 23 11. The summary statistics are computed using excess returns on the assets and market proxies i.e. nominal asset returns minus the risk free rate. The USMI1, USMI2, USMI3
and USMI4 are the four versions of the USMI proxy with the FRC, ACLI, R. Cole (1988) appraisal, and R. Cole (1988) hedonic return series used respectively as the commercial real estate component in the USMI index. The measure of skewness reported ( ) is the total skewness rather than systematic skewness or co-skewness.
12. 1/CV is the reciprocal of the coefficient of variation. The coefficient of variation is defined as .
producing properties taken from the Federal Reserve's Annual Statistical Series is subtracted from the total market value to yield the equity value. 
